Introduction {#S0001}
============

Patients with chronic kidney disease (CKD) generally need complex and costly hospital-based care with prolonged multidrug treatment throughout their lives which is difficult to follow due to the overwhelming burden of the illness and long time input needed to fulfil the therapy objective.[@CIT0001] The standard care protocol for CKD patients may include hemodialysis, drug therapy and dietary recommendations to restrict fluid and sodium intake.[@CIT0002]

The outward increasing trend of CKD incidence worldwide and reaching the eighteenth rank in the 2010 list of global death causes (with an annual rate of 16.3 per 100,000) warrants attention and action to promote the therapy outcome and patients' quality of life.[@CIT0003]

Nonadherence to the therapeutic regimen by hemodialysis patients (HDPs) is a common incident worldwide that could pose serious medical, social, and economic consequences for patients, their families and wider communities.[@CIT0004]

Available research evidence pointed out to current dilemma in fluid restriction among 9.7--72% of the HDPs,[@CIT0005],[@CIT0006] poor adherence to medication in the range of 3--80% and not following recommended dietary restrictions in 2--81% of the CKD sufferers.[@CIT0007],[@CIT0008]

A meagre amount of studies that exist to examine the effectiveness of several interventions on boosting therapeutic adherence by HDPs often relied on small sample sizes and nonrandom designs.[@CIT0009],[@CIT0010]

Knowledge enhancement was also reported to be the main executed intervention to improve behavioral profile among HDPs but it is likewise suggested that knowledge improvement interventions are insufficient for maintenance of the modified behaviors in the long-term per se.[@CIT0011] Instead, application of a multifaceted intervention approach that excogitate and contrive mental status and social support along with application of alternating information delivery methods were recommended to boost effectiveness of interventions.[@CIT0012],[@CIT0013]

Depression, for instance, as a common comorbidity in end stage renal disease (ESRD) patients with overall estimated prevalence rates of 20--44%[@CIT0014] was reported to interfere with the therapeutic regimen adherence[@CIT0015],[@CIT0016] and impair interdialytic weight control among the patients.[@CIT0016] Cognitive behavioral therapy (CBT), in consequence, was recommended to be included in the intervention packages to ameliorate ESRD patients' therapeutic adherence.[@CIT0017] Provision of social support[@CIT0018],[@CIT0019] and peer support[@CIT0020],[@CIT0021] are other suggested propositions to add to the value of interventions that address therapeutic regimen adherence among CKD patients.

Follow-up and facilitating complete adherence to the crucial therapeutic and lifestyle recommendations in HDPs may be burdensome especially in resource limited countries where a baseline shortage of logistic infrastructure including manpower and financial resources may pose serious health risks for the patients and financial restraints to the health systems and wider communities.

The main aim of this study was to assess feasibility and impact of a multimodal intervention designed to improve therapeutic and lifestyle adherence recommendations in a sample of Iranian HDPs and to inform future mitigation projects that seek to strengthen and enhance therapeutic and lifestyle adherence recommendations in the Iranian HDPs hence, to improve their quality of life.

Patients and Methods {#S0002}
====================

Study Design {#S0002-S2001}
------------

This randomized controlled trial study (registration number: IRCT20171213037859N1) was conducted in two hemodialysis wards at the Shahrvand hospital located in Sari, the capital city of the Mazandaran province, north of Iran. The study sample included patients with ESRD receiving outpatient hemodialysis treatment (average of four hours per session, three times a week).

Sample Size {#S0002-S2002}
-----------

The sample size was decided based on the reported rate of fluid restriction adherence in the study of Zolfaghari et al[@CIT0022] and considering 10% attrition, 35 registered patients were randomly selected in each of the two proposed hospitals which had been randomly tagged as distinctive intervention and control groups.

Participant Recruitment {#S0002-S2003}
-----------------------

To recruit the study sample 110 hemodialysis patients were approached from 10 September to 22 October 2018, of them, 70 (63.63%) agreed to give their informed consent for participation in the study. To comply with the research ethics guideline on inclusion of human subjects in research, confidentiality of the study data, patients' voluntary participation in the study, and their right to withdraw in any stage and without obligation to give any reason were explained at the start of the study. The study respondents were only included after reading the study information sheet (or by their guardians) and giving their written informed consent. The study inclusion criteria were being diagnosed with the ESRD and receiving hemodialysis for at least three months, being 18 years of age or older and being independent for doing daily activities (walking, eating etc) with at least reading and writing literacy level. The exclusion criteria were having a diagnosis of mental or cognitive problems, use of antidepressants and having a depression score of less than four (according to the Beck Depression Inventory scoring mechanism).

Ethical Consideration {#S0002-S2004}
---------------------

The study protocol was approved by the institutional level Medical Research Ethics Board of Trustees (MREBoT) at the Tabriz University of Medical Sciences (approval number: IR.TBZMED.REC.1397.425). All the study participants were requested to give their written informed consent after receiving adequate information about the study aim and procedures. The trial stages were also implemented in accordance with principles of the Helsinki Declaration. Access to the study data will be granted by the corresponding author on reasonable request.

Data Collection Measures {#S0002-S2005}
------------------------

The Beck Depression Inventory (BDI-SF) is a 13-item questionnaire[@CIT0023] that assesses depressive symptomatology and consists of cognitive and somatic subscales. The scale's items have four options of Likert-type response categories ranging from 0--3. Thus, every individual respondent could obtain an overall scale score in the range of 0--39 with higher scores indicating a greater level of depressive symptoms (ie a score of 0--3 represents normal psychological status or no depression, 4--7 presence of a mild depression, 8−11 mild to moderate depressive illness, 12−15 moderate depressive state, and 16--39 existence of severe depression among the respondents). Validity of the BDI-SF was formerly tested for use among Persian-speaking patients with chronic disorder.[@CIT0024]

The Multidimensional Scale of Perceived Social Support (MSPSS) is a 12-item questionnaire[@CIT0025] that measures the respondents' perceived social support coming from three sources, ie family members, friends and the most important people in the patient\'s life. The 12 items of the applied version of MSPSS[@CIT0026] in this study have five-point Likert-type response options ranging from 1 (strongly disagree) to 5 (strongly agree). The minimum total score of a respondent could be in the range of 12--60. A score of 12--24 indicates low perceived social support, 24--36 an average level of social support, and a score above 36 a high level of perceived social support. This scale's validity and reliability for use among the Persian-speaking population were verified in previous studies.[@CIT0027]

The Patient Satisfaction with Nursing Care Quality Questionnaire (PSNCQQ) has 19 items, plus two additional questions in four sub-categories, ie knowledge and professional skill (seven items), communication (four items), nursing ethics (five items) and patient education (five items).[@CIT0028] The PSNCQQ was developed to measure satisfaction with the overall quality of care during the hospital stay, overall quality of nursing care, and intention to recommend the hospital to family and friends. The PSNCQQ's items have five-point Likert-type response options ranging from poor (1) to excellent (5) therefore; an individual interviewee could attain a total score in the range of 21--105 with score of 21--49 representing low satisfaction, 50--77 relatively desirable satisfaction, and 78--105 a high level of satisfaction. The translated Persian version of the PSNCQQ was psychometrically approved for use among Persian-speaking populations earlier by Negarandeh et al.[@CIT0029]

The End-Stage Renal Disease Adherence Questionnaire (ESRD-AQ) measures adherence of ESRD patients to the recommended self-care behaviors including limitation of fluid intake, change in dietary pattern, regular medication use and keeping up with scheduled dialysis sessions. The ESRD-AQ consists of 46 questions/items in five sections.[@CIT0030] The first section pursues general information about patients' ESRD history (five items), the second section contains questions about HD treatment and attendance (14 items), the third section has questions about medications' use (nine items), the fourth section contains questions about adherence to fluid restrictions (10 items) and fifth section has questions about adherence to diet recommendations (eight items). The response ranges to the ESRD-AQ's items include a combination of Likert-type scales, multiple choices and "yes/no" answer options and higher overall scores indicate better adherence. The instrument was formerly validated for use among Persian-speaking patients[@CIT0031] and indicated acceptable psychometric properties.

The World Health Organization Quality of Life (WHOQOL-SF) questionnaire[@CIT0032] contains 26 items with five-point Likert-type response options. The instrument assesses interviewees' quality of life in four broad areas, ie physical health, psychological health, social relationships, and the environment. The overall score value for an individual respondent could range from 26--130, with higher scores indicating a better quality of life.

Study Procedures {#S0002-S2006}
----------------

Random allocation was applied to assign the study participants into intervention and control groups. Sociodemographic and clinical data were collected at baseline in both groups and the proposed intervention was tailored to the individual participants' literacy level at two layers, ie patients' and their families and nursing staff over eight weeks' time. The postintervention assessment of the changes was performed in the intervention and nonintervention groups after one month and three months to examine stability of changes over time.

Intervention {#S0002-S2007}
------------

The proposed intervention in this study in adherence with the general recommendations[@CIT0033]--[@CIT0035] for better compliance of patients with chronic medical conditions to educational interventions, included playing of relevant video tracks to sensitize the patients and their family members to the importance of full adherence to the therapeutic regimen, conduction of eight CBT group sessions as deemed necessary and congruous to the patients' preferences along with telephone-based peer support conciliation to assist them in better adaptation with their illness and hemodialysis therapy. The educational video tracks had been displayed in three consecutive sessions about an hour after the start of dialysis therapy when the patients were in a stable and convenient situation. In the third session an experienced nephrologist was also invited to answer the patients or their family members' questions about the HDPs' medical conditions or prescribed therapeutic regimen. Practicing nurses in the study venue also received the educational video tracks in their social media repositories to familiarize them with the content ready for answering the patients probable questions.

Two informative pamphlets were also distributed among the patients and their next of kin to explain the main medications commonly prescribed for HDPs and the reasons and importance of diet and fluid restrictions in CKD patients who undertake hemodialysis.

The CBT group sessions were scheduled based on the reported advantages regarding its effectiveness and efficiency in reducing depression and anxiety symptoms of the chronic disease sufferers[@CIT0036],[@CIT0037] and due to logistic limitations in planning and administration of individually tailored CBT interventions. Thus, a series of eight group CBT sessions were organized and an invited psychiatrist provided his consultation about the strategies to accommodate the health conditions resulting from the CKD. The sessions were assigned after the end of hemodialysis therapy and each session lasted about 90 minutes.

The peer support intervention to improve the study participants' therapeutic adherence was programmed to be implemented by volunteer peers with almost identical characteristics to the patients. All the appointees were briefed for basic communication skills and the area that must be focused on amid support tasks' fulfillment. These volunteers were invited to be in contact with a maximum of seven patients with at least four follow-up telephone calls and care support a week. Flexibility of the duration of the phone callsand making their contents compatible with the patients' needs and preferences were also addressed during the peer briefing sessions as recommended in other studies.[@CIT0038]

Further to the abovementioned interventions the importance of emotional and instrumental support of the patients was emphasized for the guardian family members and two videos about effective communication skills were shared with the hemodialysis wards' practicing nurses in their preferred social media. A summary of the interventions linked to the employed strategies and the determined target groups is shown in [Table 1](#T0001){ref-type="table"}.Table 1The Employed Intervention Strategies and Types of Activities to Enhance Therapeutic Regimen Adherence and Quality of Life in the MEITRA StudyIntervention Strategy: Direct and Indirect EducationTypes of intervention in the different target groupsPatientsFamily membersNursing staffEducational videos were displayed in three consecutive sessions (divided to parts 1, 2 and a review session) during hemodialysis therapy.The patients' questions were answered by the researchers, nursing staff and a experienced nephrologist as required.Two informative pamphlets were provided at the end of the HDs therapy sessions to explain the commonly prescribed medications and importance of diet and fluid restrictions.Educational video tracks were displayed in the rest room (simultaneous with patients watching the educational videos).Educational videos were shared in the preferred social media before initiation of the patients' interventions.**Intervention strategy: Cognitive Behavioral Therapy (CBT)**Types of intervention in the different target groupsPatientsFamily membersNursing staffEight CBT weekly group sessions were organized (each session programmed for 90 minutes) by the invited psychiatrist and a member of research team in the following format:\
Session 1: patients assessment\
Sessions 2 and 3: behavioral intervention\
Sessions 4 and 5: cognitive intervention\
Sessions 6 and 7: practicing healthy living skills and ways to increase positive social contacts\
Session 8: termination of CBT session and tips to prevent relapseNot applicableNot applicable**Intervention Strategy: Social Support**Types of intervention in the different target groupsPatientsFamily membersNursing staffAt least four follow-up phone calls a week by the volunteer peers to give care support through providing information and sharing personal experiences for the patients' better therapeutic adherence.Family members were talked to about the types and importance of provision of functional supports (emotional, informational, and instrumental) to patients by giving several examples relevant to the individual patient\'s status.1. Educational materials were shared in social media about importance of effective communication before start of the patients' interventions.\
2. The nursing staff were encouraged to share their relevant experiences or educational materials with other members of the social media group.

Data Analysis {#S0002-S2008}
-------------

The study's qualitative and quantitative variables comparisons were performed using chi-squared and independent *t-*tests. Paired *t*-test was used to compare quantitative variables within groups. Covariance analysis was utilized to assess the impact of the intervention on the outcome variables after adjusting for baseline values as well as potential confounders. Data analysis was executed by SPSS 24 software (IBM SPSS Statistics for Windows, Version 24.0. Armonk, NY, USA: IBM Corp (released 2016) at the significant level of 0.05.

Results {#S0003}
=======

Among the approached 70 patients in the two study groups only 33 participants in each group (94.28%) completed the study without major violation of the intended protocol. The dropout patients included three patients who personally requested to be transferred to other hemodialysis centers and one patient who died after start of the study. The study attendees were homogeneous regarding sociodemographic characteristics, the disease-related therapeutic adherence behaviors and some other baseline health conditions as connoted in [Tables 2](#T0002){ref-type="table"} and [3](#T0003){ref-type="table"}.Table 2Sociodemographic Attributes of the Participants in the MEITRA StudyVariablesIntervention Group\
Frequency (%)Control Group\
Frequency (%)*P*-value\*SexMale15 (42.9)17 (48.6)0.811Female20 (57.1)18 (51.4)Age\<402 (5.7)5 (14.3)0.54840--6017 (48.6)16 (45.7)\>6016 (45.7)14 (400)Educational levelIlliterate7 (20.0)14 (40.0)0.282Elementary16 (45.7)9 (25.7)Secondary5 (14.3)3 (8.6)Diploma3 (8.6)3 (8.6)Academic4 (11.4)6 (17.1)Marital statusSingle1 (2.9)1 (2.9)1.000Married31 (88.6)31 (88.6)Others3 (8.6)3 (8.6)Duration of dialysis (year)\<15 (14.3)10 (28.6)0.3521--521 (60.0)16 (45.7)\>59(25.7)9 (25.7)Income\
(RLs)\<10,000,00013 (37.1)15 (42.9)0.28610,000,000--20,000,00014 (40.0)8 (22.9)\>20,000,0008 (22.9)12 (34.3)[^1] Table 3Baseline Comparisons of the Study Participants in the Intervention and Control Groups in the MEITRA StudyVariablesMean Scores (SD)*P*-value\*Mean Difference (95%CI)InterventionControlPerceived social support46.74 (9.17)46.51 (10.36)0.9220.229 (−4.441 to 4.89)Depression8.34 (3.90)7.66 (4.18)0.4810.686 (−1.245 to 2.61)Nursing care satisfaction81.89 (13.44)80.17 (13.32)0.5941.714 (−4.671 to 8.10)Quality of life81.40 (13.85)79.34 (20.46)0.6242.057 (−6.278 to 10.39)Hemodialysis adherence477.14 (121.62)449.29 (124.03)0.34627.857 (−30.738 to 86.45)Medication adherence131.43 (40.37)132.86 (38.23)0.880−1.429 (−20.185 to 17.32)Fluid restriction adherence105.71 (39.80)112.86 (42.60)0.471−7.143 (−26.808 to 12.52)Diet adherence124.29 (32.92)122.86 (40.84)0.8721.429 (−16.266 to 19.12)Overall adherence838.57 (149.42)817.86 (142.91)0.55520.714 (−49.029 to 90.45)Perception of adherence34.11 (4.95)36.23 (4.59)0.068−2.114 (−4.393 to 0.16)Interdialytic weight gain3074.29 (529.34)3160.00 (593.19)0.526−85.714(−353.87 to 182.44)[^2]

A sizable number of the study participants (33/66) were middle-aged (40--60 years old) CKD sufferers, about 54 (77.15%) were illiterate or had low educational attainment and 51 (77.27%) were under hemodialysis therapy protocol for at least one year ([Table 2](#T0002){ref-type="table"}).

Primary Outcomes {#S0003-S2001}
----------------

A significant change in the self-reported depression symptoms and, therefore, overall mean depression score compared to the baseline measures was observed in the intervention group (*P*=0.001) (mean difference=2.1). Such a change, however, was not detected in the control group (*P*=0.768). The improvement were also noticeable in mean social support score (*P*=0.001), nursing care satisfaction score (*P*=0.001), quality of life score (*P*=0.001) and interdialytic weight gain (IDWG) (*P*=0.001) among the participants in the intervention group but no statistically significant change was observed in the mean scores of these output variables in the control group ([Table 4](#T0004){ref-type="table"}).Table 4Comparison of the Primary Output Variables Between the Intervention and Control Groups in the MEITRA StudyVariables and Measurement TimesIntervention Mean (SD)Control Mean (SD)*P*-value \*Social Support ScoreBaseline46.74 (9.17)46.51 (10.36)0.922After 1 month49.82 (8.48)46.73 (10.47)0.001After 3 months50.36 (8.28)46.24 (10.50)0.001*P*-value\*\*0.0010.319Depression ScoreBaseline8.34 (3.90)7.66 (4.18)0.481After 1 month6.24 (3.59)7.97 (5.23)0.001After 3 months5.61 (3.15)7.97 (5.50)0.001*P*-value0.0010.768Nursing Care Satisfaction ScoreBaseline81.89 (13.44)80.17 (13.32)0.594After 1 month84.73 (13.36)80.52 (13.83)0.002After 3 months85.27 (13.41)80.52 (13.93)0.001*P*-value0.0010.228Quality of Life ScoreBaseline81.40 (13.85)79.34 (20.46)0.624After 1 month91.24 (13.38)80.48 (21.03)0.001After 3 months89.67 (14.33)79.67 (21.69)0.001*P*-value0.0010.010Interdialytic Weight Gain (gram)Baseline3074.29 (529.34)3160.00 (593.19)0.526After 1 month2518.18 (508.34)3012.12 (629.36)0.001After 3 months2703.03 (550.27)3069.70 (690.32)0.001*P*-value0.0010.151[^3]

The IDWG which was calculated as the weekly average of the difference between predialysis weight and the weight at the end of the previous dialysis session is generally considered as a measure of behavioral compliance due to its clinical relevance, feasibility, accuracy and known predictive validity to envisage the medical outcomes.[@CIT0037]

Secondary Outcomes {#S0003-S2002}
------------------

The mean total scores of the participants in the intervention group in application of the ESRD-AQ indicated a significant (*P*=0.001) improvement both in one month and three months measurements after the intervention while the change in the control group was not statistically different from the baseline measurements (*P*=0.193). The highest rise in the ESRD-AQ scores within the intervention group was observed after one month of intervention (mean difference=131.88) compared to the baseline values, however, a meager decline was evident in the mean scores of the ESRD-AQ three months after the intervention among the participants (mean difference=27.27) in the intervention group compared to their first month assessment postintervention. The same pattern of statistically significant changes in mean scores of the intervention group's attendants in all subscales of the ESRD-AQ were also ascertained as enumerated in [Table 5](#T0005){ref-type="table"}. The observed changes in the total mean scores of ESRD-AQ and its subscales were not statistically meaningful (*P*\>0.19) among the control group's attendees.Table 5Comparison of the End-Stage Renal Disease Adherence (ESRD-A) and its Subscales' Scores Between the Intervention and Control Groups in the MEITRA StudyVariables and Measurement TimesIntervention Mean (SD)Control Mean (SD)*P*-value\*Adherence of Dialysis ProgramBaseline477.14 (121.62)449.29 (124.03)0.346After 1 month531.06 (85.93)470.45 (112.75)0.004After 3 months517.42 (88.27)457.58 (107.25)0.002*P*-value\*\*0.0180.241Medication AdherenceBaseline131.43 (40.37)132.86 (38.23)0.880After 1 month157.58 (30.92)142.42 (35.62)0.002After 3 months151.52 (36.41)136.36 (40.06)0.005*P*-value0.0010.279Fluid Restriction AdherenceBaseline105.71 (39.80)112.86 (42.60)0.471After 1 month130.30 (37.37)113.64 (38.06)0.004After 3 months127.27 (39.70)112.12 (43.35)0.008*P*-value0.0010.946Diet AdherenceBaseline124.29 (32.92)122.86 (40.84)0.872After 1 month151.52 (31.83)134.85 (31.83)0.003After 3 months146.97 (35.22)127.27 (37.68)0.002*P*-value0.0010.386Total AdherenceBaseline838.57 (149.42)817.86 (142.91)0.555After 1 month970.45 (131.31)861.36 (175.12)0.001After 3 months943.18 (170.05)833.33 (195.52)0.001*P*-value0.0010.193Adherence PerceptionBaseline34.11 (4.95)36.23 (4.59)0.068After 1 month40.67 (4.22)37.58 (5.60)0.001After 3 months39.58 (5.43)36.61 (6.99)0.001*P*-value0.0010.237[^4]

Discussion {#S0004}
==========

Ultimate therapeutic adherence by HDPs could have substantial implications for improving clinical outcomes hence, for their health, quality of life and longevity. The main aim of this study was to assess feasibility and impact of adherence to a multimodal intervention designed to improve therapeutic and lifestyle recommendations in a sample of Iranian HDPs and to inform future mitigation projects that seek to strengthen and enhance therapeutic regimen adherence in HDPs.

The findings of this study revealed that arrangement and implementation of a multifaceted intervention to boost the Iranian HDPs is feasible and conducive. HDPs in developing and underdeveloped countries are generally facing added burden to their illness due to inherent healthcare insufficiencies, financial costs, and inadequacies in social support and services.[@CIT0039] Therefore, any step to fulfill the HDPs' disease-related needs and expectations in the context of deficient facilities, unfulfilled mental health requirements and poor social support systems might have imperative consequences on the patients' physical, mental and social wellbeing.

The effectiveness of CBT in reduction of depression symptoms in HDPs was reported in previous studies,[@CIT0036],[@CIT0040]-[@CIT0043] which is synchronous with findings of this study. Alleviation of social isolation and improvement of self-esteem, self-care and quality of life through providing social, mental and physical peer support to HDPs by those who have a common health condition was also suggested in earlier studies.[@CIT0038],[@CIT0044] Prearranged telephone-based peer support as a low cost and convenient way of support provision[@CIT0045],[@CIT0046] was appropriately utilized in this research. The family members' engagement and enrichment of their perception, awareness and self-efficiency in providing the expected support to their family member HDP was another auspicious experience in this research and had been addressed based on the findings of earlier research for embracing health-related advantages.[@CIT0047]--[@CIT0049] The health-care providers (HCPs) in the study venue (nursing staff and physicians) were also sensitized and advised to be mindful about the HDPs' need for emotional support and encouragement in having a better therapeutic adherence profile, congruent with the pinpointed recommendations in the scientific literature to accomplish therapeutic goals and clinical targets.[@CIT0050],[@CIT0051] This is while lack of abovementioned physical, psychological and social support, for instance, family members' support,[@CIT0052] in the planned health care for the HDPs were suggested to be associated with difficulty with fluid restrictions and coming to dialysis therefore, failing to achieve proposed clinical outcomes.[@CIT0053]

As a priori facets of current knowledge which addresses efficacy of multifaceted health-care interventions and the synergy that they could create through combining advantages of the separate individual interventions,[@CIT0054],[@CIT0055] successful implementation of a multimodal patient support mechanism in this study warrants further prospective exploration.

Use of social media to communicate with HCPs and updating them with various elements of nursing and caring skills akin to their professional duties and responsibilities were recommended based on the empirical research evidence,[@CIT0056],[@CIT0057] which was one of the creative components of the multifaceted intervention. This study indicated that use of all these separate useful interventions in one package to have a better therapeutic adherence by HDPs is feasible and efficient. The main advantage of this study was its conduct in a naturalistic setting and the multichannel integration of intervention modalities (compared to the implemented single or limited approach interventions)[@CIT0036],[@CIT0038],[@CIT0041]-[@CIT0044] to increase chance of success in change of HDPs therapeutic behaviors and also to provide a baseline evidence for comparison purposes. Extra human resources were not required for successful implementation of the intervention and it can be delivered at scale with minimal human resources and without increasing the costs for health systems. The intervention utilized an existing technology platform and expertise therefore, it can be regarded as a relatively low cost and feasible initiative that can be easily expanded throughout the Iranian National Health System (INHS) and possibly other countries' health systems.

Limitations {#S0005}
===========

The main advantages of this study were the low cost and multifaceted nature of the proposed interventions and application of scientifically sound clinical indicators to assess the intervention impacts.

Congruent with other interventional research, however, numerous potentially confounding factors existed that might have affected the internal and external validity of this study.

Recruitment of a convenient sample of HDPs in this study is a probable source of confounding bias that could limit external validity of the findings. It is also possible that those patients with high internal motive to change their therapeutic behaviors have consented to participate in the study therefore; the study results are prone to selection bias in a positive direction.

The study inclusion criteria allowed participation of a broad range of HDPs in the study and not necessarily those with a poor therapeutic adherence profile. The probability of the ceiling effect in consequence, must not be completely ruled out in the interpretation of the study findings.

The patients that were randomly allocated into intervention and control groups were admitted in two separate HD wards of the same hospital, therefore contamination bias could have occurred during the study implementation.

The number of applied data collection instruments was also a potential source of bias (response bias) due to its probable effect on reliability of responses as a result of the respondents' decreased attention or tiredness.

The involved HCPs were aware of the study protocol and its aims ahead of the study initiation. In such circumstances, the awareness might have had an impact on their performance during the study implementation. Their workload must also be considered as another source of bias (intervention bias) with a highly probable effect on their performance during the study conduction.

The intervention's impacts on clinical outcomes and therapeutic adherence of the patients were studied in the short-term (one month and three months after intervention) therefore, long-term trajectories of the intervention are not recognizable.

Despite all these limitations, it is encouraging that a brief and low-cost multifaceted intervention showed improvement in clinical outputs and therapeutic adherence of the HDPs in a context that is causing extra burden to the ESRD patients due to factors such as economic predicaments, deficient social support, and inadequate health-care facilities.

Conclusions {#S0006}
===========

This interventional study revealed that inaugurating of a feasible low-cost multifaceted intervention without the need to add major logistic or financial inputs into existing health-care systems especially in resource limited contexts is achievable. The implemented multifaceted interventions in this study included planning CBT session for HDPs, involvement of peers with a common health condition and also family members' engagement to enrich their perception and self-efficiency in providing the expected support, the HCPs sensitizing to be mindful about the HDPs' need for emotional support and use of social media to communicate with the HCPs to update them with various elements of the required and elemental nursing and caring skills. Such interventions could be more efficacious and enduring than high cost, inflexible and risk-like supercilious programs or single-dimension interventions. Current pressure of surpassing health-care costs of HDPs and their unmet needs warrant application of more pragmatic care provision approaches. Findings of this study could provide insights into scientific basis of evidence-informed interventions applicable in the realm of health-care delivery.
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